Irradiation of rat mesangial cells alters the expression of gene products associated with the development of renal fibrosis.
To determine the ability of radiation to modulate mesangial cell expression of various molecules involved in promoting extracellular matrix (ECM) accumulation [fibronectin, plasminogen activator-inhibitor 1 (Pai1), and tissue inhibitor of metalloproteinase-2 (Timp2)] and degradation (Tgfb, plasminogen activators u-PA or t-PA, matrix metalloproteinases Mmp2 and Mmp9), primary cultures of rat mesangial cells (passage number 6-11) were placed in serum-free medium 24 h prior to irradiation with single doses of 0.5-20 Gy (137)Cs gamma rays. After irradiation, cells were maintained in serum-free medium for a further 48 h. Irradiation of quiescent mesangial cells resulted in significant (P < 0.05) time- and dose-dependent increases in Fn and Pai1 mRNA and/or immunoreactive protein. Despite an increase in Tgfb1 mRNA, there was little evidence for an increase in total Tgfb protein. Indeed, active levels remained unaltered after irradiation. Irradiation led to differential changes in MMP expression; active Mmp2 levels increased, while Mmp9 levels appeared unaltered. In addition, secretion of plasminogen activators into the medium was unchanged after irradiation, while secretion of Timp2 increased. We conclude that irradiating mesangial cells leads to altered production of various molecules involved in accumulation and degradation of extracellular matrix.